ABSTRACT
During early human and nonhuman pregnancy, extravillous placental cytotrophoblasts 56 migrate to, invade, and replace the endothelial and smooth muscle wall of the uterine spiral 57 arteries (16, 21, 45, 46) . As a result the uterine spiral arteries are physiologically transformed 58 from high-resistance low-capacity to low-resistance high-capacity vessels. Remodeling of the 59 uterine arteries is thought, but has not been definitively established, to be important in promoting 60 uteroplacental blood flow critical to fetal development. Indeed, defective uterine vessel 61 remodeling appears to underpin clinical complications of human pregnancy, e.g. preeclampsia 62 and fetal growth restriction (11, 12, 49, 57) . In contrast, extensive restructuring of the uterine 63 arteries conceivably would impair vasoregulatory processes, e.g. uterine artery vasoconstriction, 64 within the endometrial basalis after delivery. Despite the fundamental importance of uterine 65 vessel transformation relatively little is known about the regulation of this process. 66 Using the baboon as a translational model, we have shown that advancing the 67 physiological increase in estrogen from the second to the first trimester markedly suppressed 68 extravillous trophoblast invasion and remodeling of the uterine spiral arteries (4), and 69 extravillous trophoblast mRNA levels of vascular endothelial growth factor (VEGF) (9) which 70 is thought to promote trophoblast migration and vessel invasion (6, 69). We have proposed, vasochallenge with serotonin, a monamine vasoconstrictor which crosses the placenta (7, 56) and 83 has been shown in other laboratory animals to be a potent constrictor of the uterine and umbilical 84 arteries (29, 30, 66) , at early, mid and late gestation of baboons in which trophoblast invasion 85 and remodeling of the uterine spiral arteries had been suppressed by prematurely elevating the 86 levels of estrogen in early pregnancy. untreated animals (0.14 ± 0.01 ng/ml) (Fig. 1) . In untreated baboons, serum estradiol levels 175 exhibited a striking increase (P<0.01) during the second trimester from 0.35 ± 0.07 ng/ml on day 176 60 to 1.50 ± 0.34 ng/ml on day 100 and to 2.26 ± 0.30 ng/ml on day 160 of gestation ( Fig. 2 ).
87

MATERIALS AND METHODS
177
Serum estradiol on day 60 in EE animals was elevated to a level (1.05 ± 0.30 ng/ml) similar to 178 that normally achieved on day 100 in untreated animals (Fig. 2) . However, estradiol 179 concentrations on days 100 and 160 were similar in untreated and EE baboons. Maternal mean arterial blood pressure and heart rate after saline infusion (i.e. basal state) 184 were similar on days 60, 100 and 160 of gestation in untreated baboons (Fig. 3) 160 (9.9 ± 1.7 ml/min/kg body weight) was not significantly different from the value on day 100.
229
However, statistical analysis indicated an interaction between group and serotonin treatment on 230 day 160 but not earlier. Thus, on day 160 uterine artery volume flow after serotonin challenge at 231 the 8, but not 4, µg/min/kg body weight dose of EE animals (5.9 ± 1.3 ml/min/kg body weight) 232 was 55% lower (P<0.01) than that in serotonin-challenged untreated baboons (13.5 ± 2.1 233 ml/min/kg body weight) and 40% lower (P<0.05) than in EE animals in the basal state (9.9 ± 1.7 234 ml/min/kg body weight). Uterine artery conductance, calculated as volume flow/arterial blood 235 pressure and which reflects vasoconstrictor tone, also was over 3-fold lower (P<0.05) on day 160 236 in serotonin-challenged EE baboons (0.09 ± 0.01) than in untreated animals (0.31 ± 0.05). animals infused with serotonin on day 160 (1.34 ± 0.13 and 4.2 ± 0.6, respectively) or saline-254 infused EE animals (1.32 ± 0.08 and 4.2 ± 0.4, respectively).
255
Umbilical artery volume blood flow in untreated baboons in the basal state progressively 256 increased (P<0.01) from 7.5 ± 1.3 ml/min on day 60 to 32.0 ± 7.6 ml/min on day 100 and to 257 13 125.7 ± 18.9 ml/min on day 160 (Fig. 5G) (63) 
